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Introduction
The Hatizy5 Hydrographic Observatory, which is one of the essential magnetic observatories
in Japan, was established in 1979 and is currently operated by the Hydrographic Department, Mari-
time Safety Agency.
This is the annual report compiled from the results of magnetic observations carried out at the
observatory in 1993. As to the instruments used for magnetic observation, the digital recording
variometer was replaced by a fluxgate magnetometer in 1986, and one set each of the proton and
fluxgate magnetometers was additionally installed in January and October 1992, respectively.
1. Location of the Observatory
The Hatizy5 Hydrographic Observatory is located at Hatizy5 Sima, a small volcanic island
about 300 km south of TSkyt. The approximate geographical and geomagnetic coordinates of the








The elevation of the site of the observatory is about 220 meters above sea-level. This site is free
from any electric disturbances.
2. Houses of Observatory
(1) Absolute Observation House
Absolute Observations are made in the Absolute Observation House constructed with non-
magnetic wooden materials, apporoximately 19.2 square meters. In the house three marblemade
piers are placed on the resinification concrete base so that they may be free from the floor of the
house. A DIM type magnetometer is usually mounted on the northeast pier. For making a calibration
of total intensity, it is replaced by a sensing head of a proton magnetometer as necessary.
An azimuth mark for declination observation stands on a hill about 80 meters north of the
house.
(2) Variometer Houses
The observatory has two variometer houses, No. 1 and No.2. These two houses are built under
ground and constructed with non-magnetic materials of aluminum and resinification concrete. To
make the room temperature constant, access to the observation rooms is protected by an anteroom
separated into three spaces. The observation room is 3.2 by 6.1 meters, having an entrance on the
south. The indoor temperature and humidity of observation rooms are kept constant by a tempera-
ture and humidity control device.
The instruments for variation observation are installed on a resinified concrete platform of 1.4
meters wide and 4.3 meters wide and 4.3 meters long in each observation room.
3. Observation of Magnetic Elements
(1) Absolute Observations of Magnetic Elements
A DIM type magnetometer and a proton magnetometer are used for absolute observations. The
former one is a kind of fluxgate type magnetometer.
Absolute observations are made once or twice a week.
1) Azimuth Observation
The true azimuth at the station is determined by observing Polaris.
2) Observations of Declination and Inclination
The declination and inclination are measured with the DIM type magnetometer.
The DIM type magnetometer comprises single axis vector magnetometer with the fluxgate
probe mounted on a second-of-arc accuracy steel free theodolite.
For declination and inclination measurements, the instrument is used in the null mode where
the probe is orientated perpendicular to the geomagnetic field.
Observation accuracy is 0.1 for both the declination and inclination.
3) Observation of Total Intensity
The total magnetic intensity is observed every one minute by the proton magnetometer, and its
observed data are simultaneously input to the digital printer, the analogue recorder and the floppy
disk unit. Since 1993, the data obtained every 10 seconds by the new proton magnetometer have
been recorded on magneto-optical (MO) disks as well.
The sensitivity is :t:0.1 nano-tesla.
(2) Variation Observation
Variation observations are carded out in two types of digital recording and analogue recording.
The observation for digital recording is currently being made with the fluxgate magnetometers
installed in No. 1 Variometer House, measuring variations of intensity in the three geomagnetic
components (H,D and Z) every minute in the unit of 0.1 nano-tesla. The data observed at No. 1
Variometer House are printed out in digital form every minute while continuously recorded on
floppy disks and in analogue form, simultaneously. The data obtained every second by the new
fluxgate magnetometer have also been recorded on magneto-opticai (MO) disks since 1993. The
hourly mean values of the data are calculated by a computer. Recording and calculation of the data
are carried out at a recording room separated from the main office building of the observatory.
At No.2 Variometer House on the other hand, observed data are obtained with a suspended
magnet type variometer and recorded on a 20.0 mm/h drum photographic recorder. For monitoring
the observation, the temperatures in these two houses are also recorded. The details of the above-
mentioned variometers are as follows:
(2)-1 H-Variometer
The Eschenhagen type variometer is used. The magnet is of NKS steel about 3 mm in diameter
and 10 mm in length and is suspended horizontally by a quartz-fiber about 70/1 min diameter. The








TheWatsontypevariometeris used.Themagnetis about4 mmin diameterand20mmin
length.It isheldatthemid-pointof aphosphor-bronzefiberspannedhorizontally.
Thethermometriccompensationis madebythesamemethodasforH-variometer.
4. Reduction of Results
(1) Time System
The Universal Time (UT) is used in the reduction
(2) Scale Values
The scale values of the D,H and Zvariometers are determined by electric current, which pass
through Helmholtz-Gaugain coils attached to each variometer.
The adopted scale values are given in Table I in the chapter: Reproductions of Ordinary
Magnetograms.
(3) Base-line Values
Values of the base-line are deduced from the absolute observation values and the ordinates of
each component on the magnetograms, and are given in Table II in the chapter: Reproductions of
Ordinary Magnetograms.
(4) Hourly Mean Values
Table on pp.9 _ 56 shows the hourly mean values of magnetic declination, horizontal and
vertical intensities and total force. The values tabulated in this report are obtained from the fluxgate
magnetometer. The values are mean values averaged for each hour from 0_ to 59 _ beginning 0h UT.
Mean hourly values of all days in each month are given in Table on pp. 57 _ 58.
(5) Correction for the Absolute Instruments
The correction values used in this report were determined by comparing our instruments with
the standard magnetometer at the Kakioka Magnetic Observatory.
(6) International Quiet and Disturbed Days
The days marked by Q and D in the tables of hourly mean values show five international quiet
3
anddisturbed days, respectively.
Mean hourly mean values of five international quiet and disturbed days in each month are
given in Table on pp. 59 _ 62.
(7) K-Indices
The magnetic character on each day is estimated by means of three-hour-range indices, K, for
each three-hour period from Oh to 24 h UT.
The scale adopted for this purpose is constructed as follows:
K 0 1 2 3 4 5 6 7 8 9
R 0nT 3nT 6nT 12nT 24nT 40nT 70nT 120nT 200nT 300nT
The eight individual K-indices for each day of the month are given in Table on pp. 64 _- 65.
(8) Main Magnetic Disturbances
The significant occurrences of the magnetic disturbances are shown in Table on pp.66 "-- 67.
(9) Magnetic Solar Flare Effects
The magnetic solar flare effects (sfe), observed at the Hatizy_ Hydrographic Observatory, are
listed in Table on p.68
(10) Reproductions of Magnetograms
All the ordinary magnetograms, observed at the Hatizy5 Hydrographic Observatory, are given
after Table on p.71
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The annual mean values of geomagnetic three components at the Hatizy5 Hydrographic Obser-
vatory are listed below.
Year D H Z
Ot
1980 741.1W 31415 _ 31770 n_
1981 7 01.2 31480 31864
1982 7 03.0 31474 31893
1983 7 04.5 31483 31918
1984 7 06.0 31480 31945
1985 7 07.1 31489 31971
1986 7 08.6 31487 32001
1987 7 10.0 31497 32039
1988 7 11.4 31488 32075
1989 7 13.1 31470 32108
1990 7 14.8 31474 32151
1991 7 16.4 31457 32195
1992 7 17.7 31459 32245
* The absolute observation point was shifted to the new site. The difference between old and new
sites is given as follows:
A D (New-old) = -41.2
A H (New-old) = +71 nT
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K Sum C Day K Sum C Day
4532 2223 23 l 1 3344 4523 28 1 1
3335 6332 28 l 2 3332 2333 " 21 1 2
4433 4444 30 1 3 2331 1134 18 1 3
4334 5334 29 1 4 3111 2232 15 1 4
2335 4232 24 1 5 3122 0213 14 0 5
83134233 21 1 6 32222111 14 0 6
liftI_ 27 1 T 24643444 _ 2 71 , 4 44 o, 633323422 22 , 9 34354343 29 i 933434422 25 1 10 33234352 25 I 10
33354343 28 i 11 43233333 24 I 1133332322 21 i 12 33332113 19 1 1222123324 19 i 13 32223212 17 i 1333334333 25 i 14 23321222 17 1 14
3333 2423 23 1 15 3212 3111 14 0 15
3432 3322 22 1 16 3124 3213 19 1 16
3333 4221 21 1 17 3555 7622 35 2 17
2322 2423 20 1 18 3322 3333 22 1 18
3435 3344 29 1 19 4122 2223 18 1 19
4333 3321 22 1 20 3345 4334 29 1 20
3222 3313 19 1 21 3234 4454 29 1 21
3432 2222 20 1 22 2354 4343 28 1 22
2210 2112 11 0 23 4323 2322 2l 1 23
3233 2332 21 I 24 3212 2213 16 1 24
3334 6543 31 2 25 3321 3313 19 1 25
4443 3433 28 1 26 3221 1212 14 0 26
2333 3322 21 1 27 3210 2014 13 0 27
3322 3118 17 1 28 4455 6423 33 2 2B
2111 2223 14 0 29
3323 3333 23 1 30
3466 5455 38 2 31
hpr i I May
K Sum C Day K Sum C Day
3221 1222 15 1 1 3232 3011 15 1 1
1021 2013 10 0 2 2122 2121 13 0 2
2211 0113 11 0 3 2133 2222 17 1 3
2211 5766 30 1 4 2221 2212 14 0 4
5544 6644 38 2 5 2132 3112 15 1 5
243224
3_13z 2323 2319 11 76 _t 4322 21 1 63334 24 1 7
2444 4432 27 1 8 5364 3434 32 2 8
4332 1534 25 1 9 4664 3434 34 2 9
4343 3221 22 1 10 5445 6334 34 2 10
2222 3223 18 1 11 1441 2122 17 1 11
3323 I122 17 1 12 2323 3333 22 1 12
2644 5432 30 1 13 3220 1222 14 0 13
3333 1332 21 1 14 2223 4322 20 1 14
3444 2244 27 1 15 3223 2234 21 1 15
4332 2122 t9 1 16 2432 3124 21 1 16
2222 2343 20 1 17 3332 2132 19 1 17
3334 3322 23 1 18 2222 2134 18 1 1B
2213 3332 t9 1 19 2344 2222 21 t 19
3444 4333 28 1 20 3333 2221 19 1 20
4445 2533 30 1 21 1111 0022 8 0 21
3333 3433 25 1 22 2222 1222 15 1 22
2322 1225 19 1 23 llO1 2122 I0 0 23
4223 3322 21 1 24 2222 0023 13 0 24
2333 2122 18 1 25 1110 1000 4 0 25
2332 2222 18 1 26 1121 1123 12 0 26
1001 1112 7 0 27 3643 3233 27 1 27
2122 2222 15 1 28 4433 2343 26 1 28
3233 3324 23 1 29 4224 1123 19 l 29
4433 3323 25 1 30 1311 1123 13 0 30































































































































































































Sum C Day K Sum C Day
29 1 l llll 1223 12 0 1
28 1 2 3221 0033 14 0 2
27 1 3 2222 1234 18 1 3
17 1 4 3234 3335 26 1 4
12 0 5 4333 2222 21 1 5
15 1 6 2354 4323 26 1 6
I 23334223 22 i 73332 2113 18 1 8
21 1 9 3234 3233 23 1 9
21 1 10 2223 2224 19 1 10
26 1 11 2221 1113 13 0 11
18 1 12 2421 3213 18 1 12
23 1 13 2332 0223 17 1 13
9 0 14 2221 0123 13 0 14
14 0 15 2211 2335 19 1 15
12 0 16 5555 5445 38 2 16
12 0 17 4342 2123 21 1 17
11 0 18 3423 3323 23 1 18
14 0 19 2222 2223 17 1 19
24 1 20 3212 1122 14 0 20
25 1 21 2222 3122 16 1 21
20 1 22 1113 1022 11 0 22
16 1 23 2201 0000 5 0 23
16 1 24 0223 2013 13 0 24
B 0 25 2221 1114 14 0 25
12 0 26 3231 3223 19 I 26
23 1 27 2133 3535 25 I 27
18 1 28 4222 3334 23 1 28
26 1 29 3332 2113 18 l 29
18 1 30 3231 1014 15 1 30
































































































































Sum C Day K Sum C Day
27 1 1 2332 3322 20 1 1
15 1 2 2321 1112 13 0 2
lO 0 3 1211 2435 19 1 3
15 1 4 4535 6553 36 2 4
18 1 5 3445 5333 30 1 5
18 1 6 3345 4333 28 1 6
11 0 7 2334 4432 25 1 7
27 1 8 2223 3332 20 1 8
35 2 9 3223 3111 16 1 9
25 1 10 2233 3331 20 1 10
28 1 11 1213 3112 14 0 11
19 1 12 llll 1110 7 0 12
16 1 13 1223 3322 18 1 13
17 1 14 1133 5543 25 1 14
5 0 15 4222 2234 21 1 15
13 0 16 3122 3333 20 1 16
14 0 17 3110 0043 12 0 17
18 1 18 3121 6654 28 1 18
16 1 19 3532 4433 27 1 19
13 0 20 3322 1223 18 1 20
15 1 21 3322 2112 16 1 21
24 1 22 2221 1122 13 0 22
22 1 23 2221 2221 14 0 23
13 0 24 22tl 0222 12 0 24
35 2 25 2221 2323 17 I 25
24 l 26 3222 3343 22 l 25
33 2 27 3210 0323 14 0 27
26 1 28 2120 2213 13 0 28
18 l 29 4323 3322 22 1 29




3436 5534 33 2
4345 4455 34 2
3444 3353 29 l
3111 1322 14 0
3222 3323 20 i
2121 2222 14 0
2221 5444 24 1
5455 5532 34 2
3110 0101 7 0
3123 3233 20 1
3232 2321 18 1
2123 3313 18 1
2011 0001 5 0
1112 0100 6 0
2133 3224 20 1
2334 4343 26 I
3424 3333 25 1
3333 3343 25 1
3232 2322 19 1
4332 3332 23 1
3234 4333 25 1
4223 3133 21 1
2122 2324 18 1
2234 3323 22 1
3323 3123 20 1
3132 3323 20 1
2211 3313 15 1
3000 2223 12 0
4121 1001 10 0
3122 2000 10 0
3464 4323 29 1
-- 65 --
General Character of Principal Magnetic Disturbances in 1993
Date
Sudden Commencement C-figure Maximal activity
Time(U.T.) degree on K-scale 0 to 9 Ranges
Type of
Beginning Ending (l) activity Day 3-hour K H D Z

























d h nT/min '/min nT/min nT nT
26 23 ...... ms 25 5 6 130 6.3 52
O1 22 ...... ms 31 3,4 6 131 7.6 53
17 24 SSC* - 1/1 -0.2/0 + 4/2 ms 17 5 7 209 6.7 58
+22/2 +0.7/1
2B 22 SSC +12/3 -0.2/2 + 2/3
10 06 SSC* +29/2 +0.6/1 + 512
-0.4/1
13 09 SSC +14/3 +0.1/0 + 1/1
16 20 SSC* - 2/0 +0.3/1 - 0/0
+11/1 -0.3/0 + 2/1
25 01 SSC* +19/2 -0.2/1 + 3/1
+0.I/1




ms 28 5 6 159 5.9 47
ms 8 8 6 203 12.8 75
9 2
ms 11 6 6 102 7.9 47
ms 15 5 6 143 7.3 49
ms 24 2,4 6 146 12.1 58
ms 4 6 7 256 14.9 96
ms 13 2 6 131 6.6 47
ms 8 3 6 133 14.5 84
9 2,3
10 5
II 15 SSC +14/3 +0.I/I + 3/3 ms I0 8 6 I01 12.2 42
17 09 ...... m 15 8 5 129 13.4 62
5 08 ...... =
15 22 ...... ms
11 18 ...... ms
25 24 ...... ms
6 05 SSC* +1512 +0.2/1 + 312 ms
-0.2/2
19 21 SSC +27/5 +0.5/4 + 4/4 ms
3 23 ...... ms














5 78 9.9 45
7 241 13.5 97
6 179 6.9 71
6 123 6.1 50
6 176 8.6 65
6 145 10.3 49
6 146 8.3 65
5 5 120 8.8 50
-- 66 --
Remarks
(I) ... : Gradually commenced storm.
(2) Signs of amplitudes
H : positive when directed northward.
D : positive when directed eastward.
Z : positive when directed downward.
(3) Degree of activity
m : moderate ( when Maximum K = 5 )
ms : moderately severe ( when maximum K = 6 or 7 )
s : severe ( when maximum K = 8 or 9 )
--67 m






































Dur. : Duration Q : Quality Occur. : Occurrence












































































cz-factor is as follows : negligible small
m71 --
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